This randomized controlled trial tested the efficacy of a Web-based intervention to increase sexual communication between parents and adolescents. Parent/adolescent dyads (n = 660) were recruited from communities in the San Juan area and randomly assigned to the Cuídalos sexual communication or physical activity program. Parent assessments were obtained preintervention and at 3-, 6-, and 12-month follow-up. Parents in the experimental group reported significantly more sexual communication (ie, peer pressure, sexual prevention, protection, risk) over time than parents in the control group. Results support the efficacy of the Cuídalos Web-based format and provide insight into future Web-based sexual health interventions for this population.
communication and increasing condom use skills and self-efficacy among youth. [9] [10] [11] [12] [13] [14] [15] [16] [17] The use of Internet-based or mobile technologybased sexual health interventions for targeting parents and adolescents represents an innovative opportunity to reach large numbers of participants, in comparison with face-to-face facilitated program formats. 12, 18 Studies have reported that Latino and African American parents and adolescents are motivated to obtain sexual health information through digital means due to its accessibility. 6, 18 Although challenges abound when delivering such interventions (eg, discomfort with technology among parents, accessibility), the potential benefit of delivering content via online means makes it a promising avenue for impacting parent/adolescent dyads.
While Internet-delivered interventions hold promise for making sexual health information accessible, few studies have tested such interventions with Latinos in general, and none with Puerto Ricans in particular. One study, in particular, tested a computer-based parent-adolescent sexual communication intervention, Cuídalos (Take Care of Them), with Spanish language-dominant parents in the Midwest. Results from this study documented the intervention's efficacy in increasing parentadolescent communication related to sex. 6, 19 The lack of Internet-based intervention is concerning as studies have shown that Latinos have fewer resources available to obtain information about sexuality and contraception in comparison with young people from other populations. 6, 19, 20 To address this gap, we adapted the Cuídalos (Take Care of Them) intervention from a computer-based to a Web-based format and tested its efficacy in increasing parent-adolescent communication (general communication; sexual risk, prevention, protection, and peer pressure communication; comfort with communication) and reducing stigma related to HIV/AIDS among Puerto Rican parents via a randomized controlled trial. 6, 19 
METHODS
The Institutional Review Boards at the University of Puerto Rico, University of Michigan, and University of Pennsylvania approved the study. Dyads that agreed to participate signed a consent (parents) and assent (youth) form before completing a pretest questionnaire. Youth assent was obtained separate from parents to avoid coercion. Our team provided each parent with a unique identifier code that allowed them to log into the Cuídalos Web site.
Recruitment
We established collaborations with communityserving entities, including after-school clubs, sports clubs, and community centers throughout the San Juan, Puerto Rico metropolitan area. We also received the approval of the local department of education to recruit dyads throughout Puerto Rico's public schools. A total of 18 community organizations and 38 public schools participated in this study. Once the partnerships with the organizations and schools were established, our team organized meetings with directors, community leaders, or social workers to explain the nature of the study. These leaders served as liaisons between the sites and our team. Afterward, our team visited the sites to explain and invite potential participants to engage in the study.
Recruitment sites met the following criteria: (1) provided services to youth between the ages of 13 and 17 years and/or their parents; (2) had available computers where participants could go to engage in the study; (3) were able to provide space for our team to deploy laptop computers for participants' use; and (4) had flexible schedules to facilitate participation in the study. For sites where computers were not available, project staff supplied laptop computers, tablets, and Wi-Fi hot spots to facilitate access to the intervention.
Procedure
Once consent and assent were obtained, the project team assisted first-time participants in creating a password to access the Cuídalos Web site and to ensure they felt comfortable navigating aspects of the program. We also provided participants with written instructions to log into the site, troubleshooting tips, and the phone numbers/e-mails of our project team in case they encountered problems. Participants could access the Web site from our recruitment sites, their homes, or any other convenient location. Upon first logging into the Cuídalos Web site, the system randomly assigned participants to either the sexual risk communication intervention (experimental group) or a health promotion intervention addressing physical activity (control group). Both programs had the theme Cuídalos and consisted of 6 modules to be completed over 2 separate days. This was purposefully designed, as parents were asked to complete a set of interactive activities with their sons or daughters after completion of the third module. Parents were asked complete the entire program within 1 week, either by accessing the remaining program remotely or by returning to the site where they began the study.
Participants in both the experimental and control conditions had unlimited access to the program via Web site for 3 months. We monitored access to the program (ie, when was it accessed, progress throughout the intervention, and time spent January-March 2019 ■ Volume 42 ■ Number 1 completing it). We made phone calls and sent text messages on a weekly basis to encourage completion of the program. We also visited the sites regularly to meet with participants who had restricted access to the Internet.
After completing the intervention, the parents completed secure Web-based follow-up measures at 3, 6, and 12 months. Adolescents completed followup measures at 6 and 12 months. Adolescents were exempted from completing the 3-month follow-up measures to provide time for the sexual behaviors of interest to our study to be manifested, as our previous experience with this population has shown that these may take time to occur among those who have not initiated their sexual activity. Parents and adolescents received economic incentives to cover transportation costs and the invested time in the study. Parents received a total of $80 throughout the 1-year period of participation ($10 at pretest; $10 upon completing the intervention; and $20 at the 3, 6, and 12-month follow-ups). Youth received a total of $50 ($10 at pretest and $20 at the 6-and 12-month follow-ups).
Sample
A total of 660 parent/adolescent dyads (N = 1320) participated in the study and met the following criteria: (1) agreed to engage in the study as a dyad, and (2) adolescent was between 13 and 17 years of age. This age range was chosen as previous studies have identified that Puerto Rican youth initiate sexual relations between 13 and 14 years of age. [21] [22] [23] We did not exclude parents or adolescents on the basis of their literacy or computer literacy.
Interventions
All parents received an intervention. To minimize differential attrition between conditions, both experimental and control conditions contained the theme Cuídalos. The term captures the responsibility and affection that parents have toward their adolescents. Both conditions emphasized the important role that parents play in the lives of their adolescents. Both conditions were Web-based and allowed the same flexibility for accessing the programs (ie, unlimited, for a period of 3 months).
Based on feedback from the computer-based Cuídalos study and feedback from community leaders, we made several modifications. 6 These included (1) making the program available through the Internet; (2) providing mechanisms to access and review all or certain sections of the program as needed; (3) adding additional exemplars (eg, dealing with conflict, dealing with same-sex relationships, addressing HIV/AIDS stigma) and skill-building practice opportunities; (4) providing the ability for parents to print handouts and supporting materials; and (5) the addition of online parent resources.
Experimental condition
The parental experimental intervention consisted of a 60-minute Web-based intervention with 6 modules. The theoretical framework guiding modifications of the Web-based program was Ecodevelopmental Theory, 24 the Theory of Reasoned Action/Planned Behavior, and Social Cognitive Theory. [25] [26] [27] [28] [29] We emphasized the importance of the family and specifically, parents in supporting their adolescents as it relates to sexual decisions. We focused on providing parents with basic knowledge about pregnancy, HIV/AIDS, and sexually transmitted diseases as a basis for effectively communicating with their adolescents. We worked to support attitudes and develop skills to facilitate communication in general and specifically sexual communication. Based on our prior work, we focused on prevention beliefs, reaction beliefs, and communication efficacy.
6,13 Importantly, we included a component on HIV/AIDS stigma as we conceptualized this to potentially impact attitudes and communication about sex. The program included a variety of media (eg, animation, videos) to enhance interest and interactivity. The interactivity was key to communication efficacy and skill building.
We programmed the intervention so that parents had to view the Cuídalos program sequentially and in its entirety, although modules could be reviewed once completed. In the first module, we provided basic information about pregnancy and HIV/AIDS. Challenges confronted by adolescents, including decisions regarding sexual behavior and same-sex behavior, were presented. Parents were provided with a mnemonic-based on the Spanish word Cuídate to outline information their adolescents need to know in order to make healthy decisions related to sexual behavior, which include abstinence and consistent condom and/or contraceptive use. In the second module, we provided an opportunity for parents to explore their own attitudes and beliefs about sex, including beliefs about same-sex relationships and persons with HIV/AIDS. In the third module, we added a stigma reduction component, defined as social stigmas related to HIV/AIDS, their consequences for communication with youth and subsequent youth behaviors, and provided examples of nonstigmatizing communication strategies for parents. In the fourth module, parents learned to choose strategies to promote effective communication with adolescents through the use of selected dialogue and scenarios. Parents then utilized these strategies in interactive, digitized case studies developed for the program. To address gender differences in communication, we developed separate case studies for male and female adolescents. In this modification, we also addressed communication about same-sex behaviors.
On completion of these modules, parents were directed to a "homework" activity to be completed with their adolescents (eg, links to specific Web pages or program handouts, which could be printed). Activities included discussing dreams and goals of parents and adolescents for the adolescents' future, reviewing and discussing information about consequences of unsafe sex, including HIV/AIDS, and using case scenarios as a means to discuss parental values regarding sexual behaviors. In the fifth module, we built on general communication skills and focused on developing and strengthening specific skills related to communication about sexual issues. Using computer-generated dialogues, the parents identified obstacles and barriers to communication and were guided to identify ways to overcome communication barriers (eg, discomfort, unfavorable reactions from adolescents) by developing effective strategies. Specifically, we presented myths and facts of why parents do not talk with their children and shared with parents a framework for effective communication and limit setting, which we call "DIRAS" (eg, be direct about decisions, provide explanations for decisions, discuss alternative behaviors/activities, and discuss feelings). Parents viewed digital scenarios that applied these techniques and were provided with on-screen printed and verbal feedback regarding their selection. These scenarios also modeled nonstigmatizing examples of communication. Parents were provided with various responses from adolescents that could serve as barriers to communication and had an opportunity to select strategies to overcome specific communication barriers. In the sixth module, parents received a review of important information from each module as well as links to potential resources that they might use to support themselves and their adolescents.
Health promotion control condition
Participants in the control condition were provided with a health promotion intervention aimed at helping parents prevent significant health problems affecting Puerto Rican adolescents that are related not to sexual behavior but to other behaviors. These health problems include obesity and related complications such as diabetes and cardiovascular disease. Parents were taught that these health problems can be prevented in their adolescents by changing personal behaviors, primarily exercise, and that parents play a vital role in supporting these important health behaviors. The program provided general knowledge about exercise and ways to overcome barriers to exercise. Similar to the experimental condition, we developed a set of "homework" activities related to exercise that we asked parents to complete with their adolescents.
Measures

Outcome measures
The primary outcome measures for this study were parent-adolescent communication (general, sexual risk, sexual prevention, sexual protection, sexual peer pressure, comfort) and stigma. 30 There were 10 questions related to general communication, 7 related to parent-adolescent communication on sexual topics, 9 related to comfort with communication, and 14 related to stigma. As shown in Table 1 , all 7 items related to parent-adolescent communication on sexual topics were used to calculate the sexual risk communication scale, 2 items were used to derive each of the sexual prevention and protection communication scales, and 3 items were used for the sexual peer pressure communication scale. The final score for each outcome variable was deemed calculable when at least 75% of the original number of items were nonmissing. For example, the sexual risk communication scale consisted of 7 individual items, and at least 6 nonmissing items were required to compute the scale for each participant. All items were measured with 5-point Likert-type scales, with higher scores indicating more communication and more stigma when talking about sexual topics.
Mediator variables
Consistent with the theoretical framework used in this study, the mediators included parent-adolescent sexual communication attitudes, subjective norms, perceived self-efficacy, and sexual communication intentions. Eight items were related to attitudes toward communicating with adolescents about condoms and contraceptives (eg, "I have sufficient knowledge to talk with my son/daughter about sex"). There were 3 items related to subjective norms (eg, "Would the majority of people most important to you approve or disapprove of you talking to your son/daughter about sex?"), 5 items related to self-efficacy (eg, "How easy or difficult would it be for you to talk with your son/daughter about sex?"), and 3 items related to intentions to communicate with adolescents about sex, contraceptives, and condoms (eg, "How likely is it that you'll talk with your son/daughter in the next 3 months about sex?"). As with communication and stigma outcomes, all mediator variables were calculated when at least 75% of the original items were nonmissing. All items were measured with 5-point Likerttype scales, with higher scores indicative of better attitudes, more approval, easier time communicating with adolescent about sex, and higher intentions to talk with adolescent about sex, condoms, and contraceptives.
Demographic and computer access variables
Demographic variables were obtained through a self-report Web-based questionnaire at baseline and included age (in years), sex (male, female), race (white, black, American Indian, Asian/Pacific Islander, more than 1 race, other race), ethnicity (Puerto Rican/other Hispanic, Latino or Spanish origin/not of Hispanic, Latino, or Spanish origin), marital status (single, married, separated, divorced, widowed, live in partner), partner status (yes, no), education level (did not complete high school, completed high school, did not complete college, completed college), employment outside of home (yes, no), number of hours worked per week, average monthly income (<$300, $300-$799, $800-$1699, ≥$1700, unknown), whether they received government assistance (yes, no), monthly government assistance income (US$), number of children in their household, and location where the Cuídalos program was completed (community agency, school, home, other location [library, other, house of family/friend]). Participants were also asked to provide information about their comfort using a computer (very comfortable, somewhat comfortable, somewhat uncomfortable, very uncomfortable) and ease/difficulty in computer access (very easy, easy, difficult, very difficult).
Statistical analysis
Descriptive statistics were used to characterize demographic variables, parent-adolescent communication, and stigma outcomes, as well as the mediators. Chi-square or Fisher exact test was used to examine differences in demographic and computer access variables between parents in the experimental and control groups. Two-sample t tests were used to examine differences between groups for continuous variables. In addition, univariate logistic regression modeling was used to determine whether intervention group was a significant predictor of dropping out of the study at any time point. Internal consistency and reliability of our measurement scales were assessed using Cronbach α estimates at each time point (T1 = baseline, T2 = 3 months, T3 = 6 months, T4 = 12 months) for all mediators and outcomes of interest (Table 1) . Scales with an α value of at least .70 were considered acceptable. In all the analyses, generalized estimating equation (GEE) methodology was used to fit regression models to 7 continuous parent-adolescent communication and stigma outcome variables. 31, 32 This methodology allows for modeling of the marginal distribution of each outcome variable as a function of the covariates at each follow-up time point and accounts for the likely correlations of the repeated outcome measures for each participant. Predictor variables included intervention group, assessment time (treated as a continuous variable where baseline, 3 months, 6 months, and 12 months were coded as 0, 3, 6, and 12, respectively), and the interaction of intervention group and time (predictor of interest), controlling for baseline outcome measures and categorized average monthly income. All analyses relied on an intent-to-treat approach.
Mediation analyses were performed using a modified Baron and Kenny method to correctly account for the group by time (group × time) interaction effects. 33 According to this approach, 3 separate GEE models were generated to demonstrate mediation. In model 1, the outcomes were regressed on group, time, and the group × time effect. In model 2, the mediator of interest was regressed on group, time, and the group × time effect. Finally, in model 3, the outcomes were regressed on group, time, the group × time effect, the mediator of interest, and the mediator by time (mediator × time) interaction effect. All models were adjusted for baseline outcome and average monthly income.
Full or partial mediation was determined using 3 conditions. First, the group × time interaction effect was statistically significant in model 1. Next, both the group × time effect in model 2 and the main effect of mediator in model 3 demonstrated statistical significance. Finally, for full mediation, there was a reduction in magnitude in the group × time estimate in model 3 (compared with model 1), and the group × time effect was not statistically significant. For partial mediation, there was a reduction in magnitude in the group × time estimate in model 3 (compared with model 1), and the group × time effect was statistically significant. Standardized effect sizes for the reduction of the intervention effect on the outcome variables were calculated and categorized as small (0-0.30), medium (0.30-0.60), and large (>0.60) using Cohen guidelines for interpreting the magnitude of standardized mean differences. 34 Missing values for the outcome variables of interest at baseline, 3-, 6-, and 12-month follow-ups were multiply imputed using the fully conditional specification method with 10 imputation sets. 35 Outcomes were imputed sequentially by fitting on average monthly income and the outcomes in preceding months using linear regression. There were negligible differences in the results after imputing, thus results of this study reflect the original, nonimputed data. Statistical significance was taken at the .05 level. All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, North Carolina).
RESULTS
Attrition
As shown in the Figure, there was little attrition. For parents in the Cuídalos intervention group (n = 330), participation rates at 3-month, 6-month, and 12-month follow-ups were 78% (n = 257), 80% (n = 265), and 74% (n = 243), respectively. For parents in the health promotion control group (n = 330), participation rates at 3-month, 6-month, and 12-month follow-ups were 79% (n = 259), 79% (n = 259), and 77% (n = 254), respectively. Logistic regression analyses of parent participants indicated that there were no statistically significant differences in attrition between the 2 intervention groups (data not shown; P = .3211).
Figure. Progress of participants through the trial.
Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
Reliability
Cronbach α estimates for all mediator scales and outcome measures are summarized in Table 1 . With the exception of the sexual communication attitudes scale at 3 months (T2 Cronbach α = 0.679), all scales and subscales demonstrated a Cronbach α value greater than 0.70.
Baseline characteristics
Baseline characteristics are shown in Table 2 . Only parent data (N = 660) were included in the analyses. The majority of parents were female (90%, n = 591), married (41%, n = 269), completed college (44%, n = 292), not employed outside of home (61%, n = 401), received government assistance (62%, n = 412), and had a partner (62%, n = 412). There was a near equal percentage of female (52%, n = 342) and male (48%, n = 316) adolescents participating in this study. Parents ranged in age from 25 to 75 years, with a mean age of 42.5 years (SD = 8.25). In this study, 67% (n = 445) of families did not report their average monthly income, 8% (n = 51) reported their income less than $300, 7% (n = 46) reported between $300 and $799, 10% (n = 64) between $800 and $1699, and 8% (n = 54) higher than $1700. On average, parents worked 32.5 hours (SD = 13.35) per week, received government assistance income of $553.32 per month (SD = 761.09), and had 1.54 children (SD = 0.74) in their household. Seventy percent (n = 459) of parents reported that they were very comfortable using computers, and 77% (n = 511) did not have difficulty finding a computer. With the exception of average monthly income (P = .0248), there were no significant differences in demographic characteristics between parents in the Cuídalos intervention and those in the general health promotion control intervention. For communication and stigma variables, only significant differences were found in sexual risk communication between the intervention groups at baseline (P = .03234). Finally, no significant differences between the groups were found for any of the mediator variables at baseline ( Table 2) .
Effect of the intervention on outcomes
Results of the GEE analyses indicated that parents who participated in the Cuídalos intervention group reported more sexual peer pressure communication (Table 3 , model 1: mean difference = 0.0167, standard error = 0.01, P = .0393), more sexual prevention communication (Table 4 , model 1: mean difference = 0.0184, standard error = 0.01, P = .0311), more sexual protection communication (Table 5 , model 1: mean difference = 0.0234, standard error = 0.01, P = .0076), and more sexual risk communication (Table 6 , model 1: mean difference = 0.0179, standard error = 0.01, P = .0099) per month than parents in the control group. The GEE model results demonstrated that changes in general communication, comfort with communication, and stigma over time were not significantly associated with the intervention groups; thus, mediation could only be further assessed for sexual peer pressure, sexual prevention, sexual protection, and sexual risk communication variables.
Mediation of intervention effects on communication
Mediation analyses demonstrated that self-efficacy, sexual communication attitudes, and subjective norms fully mediated the effect of the intervention on sexual peer pressure communication and sexual prevention communication (Tables 3 and 4) and partially mediated the effect of the intervention on sexual protection communication and sexual risk communication (Tables 5 and 6 ). Sexual communication intentions was not a significant mediator for any of the outcomes. As seen in Table 3 , the effect of intervention on sexual peer pressure communication controlling for self-efficacy (model 3) is 0.0151 (standard error = 0.01, P = .0614), 10% lower than the effect without controlling for the mediator (Cohen d = 0.20). The effect of intervention on sexual peer pressure communication controlling for sexual communication attitudes (Table 3, The effect of intervention on sexual prevention communication controlling for self-efficacy (Table 4, (Table 4 , model 3) is 0.0161(standard error = 0.01, P = .0557), 13% lower than the effect without controlling for the mediator (Cohen d = 0.27).
As seen in Table 5 , the effect of intervention on sexual protection communication controlling for self-efficacy (model 3) is 0.0203 (standard error = 0.01, P = .0157), 13% lower than the effect without controlling for the mediator (Cohen d = 0.36) . The effect of intervention on sexual protection communication controlling for sexual communication attitudes (Table 5 , model 3) is 0.0202 (standard error = 0.01, P = .0168), 14% lower than the effect without controlling for the mediator (Cohen d = 0.37). The effect of intervention on sexual protection communication controlling for subjective norms (Table 5 , model 3) is 0.0213 (standard error = 0.01, P = .0132), 9% lower than the effect without controlling for the mediator (Cohen d = 0.24). The effect of intervention on sexual risk communication controlling for self-efficacy (Table 6, 
DISCUSSION
The results from our study suggest that the Cuída-los intervention is an efficacious tool for increasing sexual-related communication between Puerto Rican parents and adolescents. These results add to the growing evidence of the intervention's efficacy in both its face-to-face and Internet-delivered formats. 6, 19 Parents in the experimental condition reported more sexual communication over time with their adolescents focusing on peer pressure, sexual prevention, sexual protection, and sexual risk than those in the control group.
Just as important, our analysis demonstrated that self-efficacy, sexual communication attitudes, and subjective norms fully mediated the effect of the intervention on sexual peer pressure communication and sexual prevention communication and partially mediated the effect of the intervention on sexual protection communication and sexual risk communication. The results evidence that when equipped with the right tools and trained appropriately, parents can engage in communication with adolescents on issues that are commonly perceived as difficult for them, such as those related to sexuality. The Cuídalos intervention stands as an important tool that can be used with Spanish-speaking populations to increase parental communicating about sexuality with adolescents.
The testing of this Web-based version of the Cuí-dalos intervention took place in Puerto Rico in the context of concerning health statistics for adolescent sexual health. The Cuídalos intervention can be a promising tool to provide parents with the needed information and skills to engage in communication about sexual health with adolescents in Puerto Rico. The delivery of the intervention via the Internet can allow parents to circumnavigate institutional barriers that have been an obstacle for adolescent education on sexual health on the Island.
LIMITATIONS
Although the reported results are promising for fostering parent/adolescent communication on sexualrelated issues, we are aware that this study is just one part of the many needed efforts to fully impact youth's sexual health and has its limitations. First, we chose a Web-based platform but issues of accessibility and convenience may have affected the results. Certainly, mobile technologies should be considered as another platform for health information. Second, the population and sample in Puerto Rico may limit generalizability to other mainland Puerto Rican and Latino populations as well as to fathers.
CONCLUSION
The results from our study should be interpreted against the social and cultural backdrop in which Latino youth are embedded. First, there is an urgent need to address the sexual health of Latino youth in general and Puerto Ricans in particular. As stated in the introduction to this article, Latinos are a growing minority group, and young people engage in early and unprotected sex, which places them at risk for HIV/AIDS, other sexually transmitted infections, and unintended pregnancies. Data show that Puerto Rican youth, in particular, are sexually active, avoid condom use, and are rarely tested for HIV. This scenario highlights the need for intervention targeting Latino youth's sexual health, and Cuídalos is now part of the existing evidencebased tools that families and communities can use for these purposes.
Second, the integration of parents into interventions that aim to foster youth health is vitally important. Latino culture places value on collectivity, and this entails a recognition of the important role of parents in young people's lives. The Cuídalos intervention recognizes this role and highlights the need to understand youth health as a communal experience, heavily influenced by their immediate family and parents. Furthermore, the deployment of our intervention via local clubs and schools continues to highlight the importance of communities in reaching adolescents and fostering their sexual health. In summary, the Cuídalos intervention, both due to its implementation approach and its results, is an added resource to the existing scientific literature on the role of family and community in youth health.
Future implementation of Cuídalos, or other interventions aiming to address similar variables of interest, will need to examine how changes in sexual communication between parents and adolescents impact the latter's sexual behaviors and protective practices. This is an important step for a future research agenda and one that will help us continue to support youth's sexual health.
